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LINKAGE DATA
Murmy,  N .  E . Linkage information
fm  r\nteine  cmd  methianine mutants.
&(T156).  c s-9 is located between CT (trip)  and thi-I
(thiamine-l) in lln age group IR (see Table-i).+
c s 10 (39816).-5. The tentative location of this locus (Murray1965 eneta  52: 801) as the most distal marker  in the left arm of
linka
9
e group IV is supported by information from other workers.
recombination frequency was much higher and there war K) or little “negative interference”. Complementotion tests showed
that NM86  is physiologically different from  the hetemcmyon compatible cys-5 (NM44)  strain, and more specifically Lein-
weber (personal communication) has shown that while NM&  lacks ATP-sc&se,  the &alleles tested (35001  and  NM44)
lack PAPS-reductaw.  It is proposed that NM&  is an allele at locurcyr-ll.  The combimrtion  of flanking makers found for
cysteine independenf  recombinantr from D cross of c r-5 by c -I 1 indicate the order mating type, cyr-I  I, cyr-5, leu-3.
Adsquote genetic information is lacking far a  cross o c-?&(&by&,  but- (85518)  gave  a  very low recombination
irecpency ( 1  in ZW,OOO) when crossed to cyr-ll (N .
.,ms  !?::)iseeti  I ).
c r-12  is an additional cysteine locus in linkage group I distal to ad-9 mxl  close to d (0 recombinants
me-6 (35809)  and muc (65108).  These mutants OR clowly linked. Meth’mnine independent recombimntr  hove been isol-
arexrn  crosses of me-6 by mat  and classified with respect to the flanking markers  thi-I  ond ad-9 (odenine-9). The order
indicated is thi-I, m-e-63-9, but it is pmbctble  that mat  and me-6 is aIlelic.- -- - - - - -
me-7 and me-9. Methionine  independent recombinantc  have been isolated from crosses of me-7 (NM73) by me-9 (NM43t)
anmssifiemh  respect to flanking markers (thiamine-3 and white collar). The methioninxci  are very cl-linked in
the order thi-3, me-7, “e-9,  WC.- - - -
Table I.  Linkage data  on random  segregunts  from crosses involving cys-9 or cyr-12.
Zygo?e  genotype and Parental Recombimtion Total and
96  recombination combinations Singles Singles Doubles 96  germination
region I region 2 regions I and 2
+ thi-I  ad-9 3 4 7 IO 0 9 3
cys-9 + + 3 3 5 4 0 (93%)
12 .9  15 .1
+ cyr-9 + 2 6 2 20 0 88
CT OS-I
3.4 +40.9
2 3 I 1 6 0 (63%)
+ + cys-I2 48 8 8 0 120
thi-I  ad-9 + 44 5 6 I (83%)
II.7  1 2 . 5




5 6 5 0 1
Y l54h437
8 1 2 2
T156
8135
5 6 5 0 1
Y 154M37
NM268
- - - Department of Molecular  Biology, University of Edinburgh, King’s Buildings, West Mains Road, Edinburgh 9, Scotland.
Beske, J. L. and  R. L. Phillips. Preliminary mapping The nineteen tmnslocation  strains listed in Table 1 were gener-
of nineteen new tramlocations  with the alcoy multiple ously  given to us by D. D. Perkins and are presently availablefrom the Fungal  Genetics Stock Center (see Revised Stock List,
tronslocation  tester strain. Neumspom News1  .,  this issue ). These strains were crossed with
the alcoy triple tmnrlocation  tester strain (T(I;lI)  &I;  T(IV;V)
2355, “0’;  T(III;VI)  I, ylo-I  ) to obtain information  on the linkage
groups involved. Crosses were made on a I .7% Difco  corn meal agar  medium by rimul-oneously  inoculating both parent
strains. All crosses were maintained a+  25X.  Random  ~rcorporer  were irclated  to o solid Fries minimal or complete medium.
For certain crosses, 100  arcorpores were isolated on two  occasions approximately two weeks apart. The same pattern of re-
A-I;-T(IV;V)  2355, s; T(III;VI)  1, -1.
:** N?lNNNMNt4NMNM
oenotype 131 121 114 112 111 107
A. Independence*
cot  al ylo 3 13 13 13 20 10
cot  al +
cot + y10 2 7 3 7 7 3
cot  l + 2 7 6 4 9 0
+ al ylo 18 36 19 16 19 10
+ al +
+ + yla 7 17 8 IL? 11 9
+ + + B I3 5 13 I5 7
40 93 54 65 81 39
% Gendnario” 40 47 54 65 81 20
7, Recmnbi”anrs* Independence
P NMNMNM
2640 163 I61 141
B. G-y& linksge
18 15 7 16
3 0 0 6
9 7 8 2
32 19 26 31
6 5 2 2
25 20 22 32
93 66 65 89
4, 66 65 89














ALSARARAR  NM NM NM NH
6 9 12 1, 109 12, 150 180
0. Complex  results
,
26 15 42 12 19 31 14 34
3 926 11 0 0
6 23 911 2 5 9 0
33 33 28 7 IO 36 22 28
10 5 26 10 3 7 6 14
8 51 17 10 6 20 2 IS
86 136 124 56 41 100 53 94
43 68 62 56 46 53 53 52
suits  was obtained from the two isolations in every case.
The mechanics  of utilizing the olcoy strain have been described in detail by Perkins (I%4  N eurosporo Newsl. 6: 22) for mapping
new mutants to linkage groups. Perkins ( 1966 Neurospora  News!. 9: 11 ) stated that tmnslocotions phenotypically  indistinguishable
from wild type also may be mapped using the alcoy  tester stmin. Normally independent alcoy  markers will show linkage to each
other if the new tmnslocation has breaks close to the breakpoints of two of the marked olcoy  tmnslocotions. Therefore, a linkage
between al  and &would indicate that  the new tmnslocotion invalved  linkage graups I or  11 ond 111 or VI. Similarly, a linkage be-
tween al=d co+ would indicate  the involvement of linkage groups I or 11 ond IV  or V, while a linkage between cat ond &would
indicotyinvaKment  of IV  or V and 111  or VI. If the olcoy markers remain  independent, one of the fallowing ritZions  exists:
(1) Linkage graup VII is involved in the new tmnslocation; (2) The new tmnslocation involves linkage groups I and II, 111 and VI,  or
IV and V; or (3) One of the two linkage groups involved in the new tmnslocation is cammen  to  one alcay  tmnslacotion  and the other
linkage group is common +a atmther  alcoy  tmnslocotion, but with the two breokr  widely separated in a+ least one of the camman
linkage gmups. Independence is indicated by a mtio of 2 $ 1 & 1 wild type in the s+and  fi  class, since 0’ is epistatic to yla.
The linkage results (Table 1) are grouped into  four categories; (A) Independence, (B) Linkage of al and
cat; and (D) Complex results not expected of simple reciprocal tmnslocations (note the  al:  non-al rzias).5 -
lo; (C) Linkage of al and
T e recombimtian>lues
aculated  from the doto in categories Bond C give o measure af the total genetic lengtxof  the-&a  differential (between breaks)
segments sepamting  the linked alcoy  markers and are not extremely volwble in mapping the actual brea!qso~ts  of the new tmnsla-
cations.
Fewer e than ~‘germinants  were obtained from crosses involving all but two of the tmnslocatian  strains (AR17 and NMIOP).
NM150 and NM161 were “marphs”  and NM141 and NM170 were “peach”, but progeny with these phenotypes ore considered as
wild types for the purposes of Table 1. An interaction of “peach” with some of the alcay  markers  is wspechd.
The results from NM180  crosses ore particularly intriguing since they indicate independence between the alcoy  morken  in the
cot+cIass  but an al-cot linkage in the cot class. This unusual genetic behavior might be expected if NM180  were the result of
G tmnslocations~n;;;lving  three linkage  groups (IV, V, and 1 or II) with breaks located such that an association of six chramo-
saner  plus o  ‘“pair”  carrying only the ~‘allele would result from a cross with the alcoy  stmin instead of an assaciotion  of eight.
This strain will be investigated farther.
In summary, tmnslocations NM107, Ill, 112, 114, 121, and 131  are independent of the alcoy  tmnslacatians,  NMl41,  161, 163,
and P264B  involve linkage gmups  I or II and III or VI, and NM170 involves linkage graups  I or  II and IV or V. Tmnslacatians
ALS6, AR9,  12, 17, NMlO9, 127, 150 and 180 appear to be more complicated than simple reciprocal tmnslocotions. ( Under-
gmduate  Research Problem by the first author  under the direction of the second author  canducted  as part  of special  Problems
Course  No. 25. - - - Department of Agronomy and Plant Genetics, University of Minnesota, St. Paul, Minnesota  55101.
Newmeyer,  D., C. 5. Taylor and D. C. Bennett.
Gene sequences in linkage group 1.
The following sequences hove been determimd  since publication
of the map in Table 2 of Newmeyer  and Taylor  (1967 Genetics 56:
771). All sequences are bored on 3-point crosses. An asterisk in-
dicates that the order depends an less than  three critical crossovers.
The duto will be published elsewhere.
1 )  m (C115),cyr-5(35001)*, and leu-4 (Dl33)* are all between leu-3  (Rl56) and ser-3 (47903). (The relative
order of cyt-1, cys-5, and leu-4 has no+ bextermined  directly, but cysd.nd  leu-4 are veryclose  to wr-3, while m
appears to  be considerablyfurther  from wr-3.)
- -
-
2) ser-3 is left of un (55701t).-
3) sor (DS)*  is between WC  (66702) and or -1 (8369). (sar  (DS)  is o sarbaw-resistant mutant derived from David  Stodler’s
patchmmited  widen%  wggasts  that sor DS) and patch may mt be due to the same gene. s.or  (DS) k-x not  ken~tested
_ for allelism  with Klingmijller’s  sar(l5).)
4- -
4) ti is right of eth-1 . (me-10 (PDlt)  was isolated by Peter Dodd (Univ. of Washington); probably UV, 74A.)- -
5) un(46006t)*  is left of hist-2 (Yl52Ml4).
6) &t*  (P789) is right of thi-1 (56501).-
- - - Deportment of Biological  Sciences, Stanford University, Stanford, California 94305.
El-Eryani, A. A. Linkage data on phen The phenylalanine  requiring mutants hen-2 (E5212)  and hen-3
and * mutants. (Y 16329) are bath alleles at the same acus and are I”  the ng  t ormF +
of linkage group III at 2.2 map units to the left of e (Y6994).
The tymsine-requiring  strain t r(NMl60) respons OIYJ  to tryptaphan  and levcine  just as-  does.
_ _ _ Department of Biology, Ya e-hi---nwewty,  New Haven, Connecticut 06520.
